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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color image 
forming device which can keep high image quality, attain 
a high printing speed, and be compacted, besides, which 
is excellent in environmental resistance. 
SOLUTION: As to a tandem type copying machine 1, 
holding rollers 5(5Y, 5M, 5C, and 5K) temporarily holding 
residual toner remaining on photoreceptor drums 3(3Y. ^ 
3M, 3C, and 3K) after primary transfer are provided, the 
residual toner is discharged from the rollers 5 with a 
prescribed timing, and recovered inside a cleaner box 23 
provided on an intermediate transfer belt 1 1. Thus, since 
respective image forming units 10(10Y, 10M, 10C, and 
10K) can be constituted without cleaners while such 
image quality deterioration as roughness on a memory 
image and a dot image, and the color mixture of toner 
are prevented; the printing speed can be increased and 
the device can be compacted while keeping the high 
image quality. Besides, since contact electrifying brushes 
4(4Y, 4M, 4C, and 4K), transfer rollers 6(6Y, 6M, 6C, and 

6K), and 1 2 are used, environmental pollution caused by the zone production can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In color picture formation equipment characterized by providing the following at least 
one of said the image formation units It is a cleaner loess image formation unit equipped with a 
development means of a jumping development method. It is color picture formation equipment 
which has a toner maintenance means to hold temporarily a residual toner which remained on 
said image support after imprinting to said mWdle imprint object, and is characterized by said ^ - 
toner maintenance means discharging a residual toner currently held to predetermined timing. 
Image support Electrostatic latent-image means forming which forms an electrostatic latent 
image on said image support Two or more image formation units which have a development 
means to give a toner to said electrostatic latent image and to form a toner image, and were 
installed continuously An imprint means to imprint a toner image with which a toner image 
formed for said every image formation unit put on a middle imprint object by which a heavy 
imprint is carried out one by one, and said middle imprint object, and was imprinted on a record 
object 

[Claim 2] It is color-picture formation equipment which said toner fulfills the conditions of 0.96 
<=(shape factor) <= 1.0 in the color-picture formation equipment characterized by to provide the 
following, and is characterized by for said image-formation unit to have a toner maintenance 
means hold temporarily the residual toner which is a cleaner loess image-formation unit equipped 
with a development means of a contact development method, and remained on said image 
support after imprinting to said middle imprint object Image support Electrostatic latent-image 
means forming which forms an electrostatic latent image on said image support Two or more 
image formation units which have a development means to give a toner to said electrostatic 
latent image and to form a toner image, and were installed continuously An imprint means to 
imprint a toner image with which a toner image formed for said every image formation unit put on 
a middle imprint object by which a heavy imprint is carried out one by one, and said middle 
imprint object, and was imprinted on a record object 

[Claim 3] Color picture formation equipment characterized by performing image formation 
process control so that image formation processing may not be performed, when a residual toner 
discharged from said toner maintenance means exists In an exposure location and a development 
location on said image support in color picture formation equipment indicated to claim 1. 
[Claim 4] Color picture formation equipment characterized by having a recovery means to collect 
from claim 1 residual toners discharged from said toner maintenance means in any one color 
picture formation equipment indicated by claim 3. 

[Claim 5] It is color picture formation equipment characterized by being either of the cleaning 
means which said recovery means contacted said middle imprint object or said middle imprint 
object in color picture formation equipment indicated to claim 4, and were established. 
[Claim 6] It is color picture formation equipment characterized by for said recovery means being 
a cleaning means contacted and formed in said middle imprint object in color picture formation 
equipment indicated to claim 4, and said cleaning means having a rotation cleaning means and a 
fixed cleaning means. 

[Claim 7] Color picture formation equipment characterized by having an electric charge means to 
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re~electri1y a residual toner discharged by the upstream of said cleaning means from said toner 
maintenance means in the polarity of normal in color picture formation equipment indicated to 
claim 5 or claim 6. 

[Claim 8] Said electric charge means is color picture formation equipment characterized by being 
formed with the quality of the material which is in a positive side to a residual toner discharged 
[ in / on color picture formation equipment indicated to claim 7, and / an electrification 
sequence ] from said toner maintenance means. 

[Claim 9] It is color picture formation equipment characterized by forming said electric charge 
means by conductive member in color picture formation equipment indicated to claim 7, and 
impressing the same polar voltage as the electrification polarity of normal. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the color picture 
formation equipment used for a copying machine, a printer, etc. of an electrophotography 
method. Furthermore, it is related with the color picture formation equipment which was 
excellent in them at pair environment nature while improvement in the speed and miniaturization 
of printing speed were attained by them, maintaining high definition in details by considering an 
image formation unit as a cleaner loess configuration. 
[0002] 

[Description of the Prior Art! As an example of conventional color picture formation equipment, 
there is a thing as shown in drawing 9 . This image equipment 100 is the thing of the tandem 
type which carried out the parallel arrangement of yellow, a Magenta, cyanogen, and the four 
image formation units 101Y, 101M, 101C, and 101K for blacks continuously. Image formation unit 
101Y for yellow centers on photo conductor drum 102Y. Electrification charger 103Y which 
electrifies the surface of photo conductor drum 1 02Y uniformly around it. Development counter 
104Y which develops the electrostatic latent image formed on photo conductor drum 102Y, and 
is used as a toner image, It has cleaning box 106Y which collects and holds the residual toner 
which remained on photo conductor drum 102Y after imprint charger 105Y for imprinting a toner 
image on a record object, and the imprint of a toner image. Moreover, a Magenta, cyanogen, and 
the image formation units 101M, 101C, and 101K for blacks are also the things of the same 
configuration as this. 

[0003] And the electrostatic latent image of a yellow component color is formed on photo 
conductor drum 102Y of image formation unit 101Y, and after this electrostatic latent image is 
developed by development counter 104Y and used as a toner image, that toner image is 
imprinted by the record object by imprint charger 105Y. Subsequently, the electrostatic latent 
image of a Magenta component color is formed on photo conductor drum 102M of image 
formation unit 101M, and after this electrostatic latent image is developed by development 
counter 104M and used as a toner image, that toner image is imprinted by the record object in 
laminating by imprint charger 105M. After repeating the same process in the image formation 
units 101C and 101K successively below, a toner is fixed to a record object and it is [ a 
necessary color picture is copied and ] made to be recorded by the fixing roller 107. 
[0004] Moreover, there are some in which the miniaturization of drawing is by simplifying the 
cleaning box of some image formation units, and considering as a cleaner loess configuration like 
the color picture formation equipment indicated by JP,5-53414,A 
[0005] 

[Problem(s) to be Solved by the Invention] However, there was a problem that miniaturization of 
equipment was difficult, with the above-mentioned conventional color picture formation 
equipment 100. It has the cleaning boxes 106Y, 106M, 106C, and 106K in every image formation 
unit 101Y, 101M, and 101C of each color, and 101K, and is because the occupancy capacity of 
each image formation units 101Y, 101M, 101C, and 1 0IK is large. 

[0006] On the other hand, in color picture formation equipment 200 given in JP,5-53414,A, 
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although miniaturization of equipment is attained, it cannot be said that it is enough. It is 
because it still has the cleaner box to some image formation units. Moreover, non-contact 
electrification chargers (corona discharge machine etc.) were needed for the image formation 
unit of cleaner loess, and there was also a problem about the environmental pollution by 
generating of ozone in it. 

[0007] Then, it is made in order that this invention may solve the above-mentioned trouble, and 
improvement in the speed and miniaturization of printing speed can be attained, maintaining high 
definition, and let it be a technical problem to offer the color picture formation equipment which 
was further excellent in pair environment nature. 
[0008] 

[Means for Solving the Problem] According to invention of claim 1, in order to solve the above- 
mentioned trouble Image support, Two or more image formation units which have electrostatic 
latent-image means forming which forms an electrostatic latent image on said image support, 
and a development means to give a toner to said electrostatic latent image and to form a toner 
image, and were installed continuously. In color picture formation equipment which has an imprint 
means to imprint a toner image with which a toner image formed for said every image formation 
unit put on a middle imprint object by which a heavy imprint is carried out one by one, and said 
middle imprint object, and was imprinted. on a record object At.least one of said the image-.. : . — . . 
formation units is a cleaner loess image formation unit equipped with a development means of a 
jumping development method. It has a toner maintenance means to hold temporarily a residual 
toner which remained on said image support after imprinting to said middle imprint object, and 
said toner maintenance means is characterized by discharging a residual toner currently held to 
predetermined timing. 

[0009] In invention of claim 1, an electrostatic latent image is formed on image support of 
electrostatic latent-image means forming, and this electrostatic latent image is developed by 
development means, and let it be a toner image. And the 1st order of this toner image is 
imprinted by middle imprint object. Subsequently, after a toner image is formed also in other 
image formation units, the toner image is imprinted in piles on a middle imprint object in 
laminating. A toner image is formed on a middle imprint object by repeating same process 
successively below. Then, the secondary toner image formed in a middle imprint object is 
imprinted by record object with an imprint means, and it is established, and a necessary color 
picture is copied and recorded. Here, in each image formation unit, a toner which was not 
imprinted by middle imprint object remains on image support after the primary toner image was 
imprinted by middle imprint object This residual toner is recovered by toner maintenance means 
before next image formation is performed. And a residual toner collected by toner maintenance 
means is discharged to predetermined timing. As predetermined timing, in order to maintain high 
definition, it is good to consider as the time of non-image formation. Moreover, when toner 
empty, image quality deterioration, etc. are detected, you may make it discharge a residual toner 
from a toner maintenance means by user input 

[0010] Thus, by having collected residual toners which remain on image support after a primary 
imprint, and having established a toner maintenance means to discharge the residual toner to 
predetermined timing Since processing with a residual toner suitable also as a configuration of 
cleaner loess is performed A residual toner after discharge does not exist in an exposure 
location and a development location on image support at the time of image formation, color 
mixture of image quality deterioration of ZARATSUKI of a memory image or a halftone dot image 
etc. and a toner is prevented, and high definition is maintained. Since each image formation unit 
furthermore serves as a configuration of cleaner loess and the occupancy capacity becomes 
small, improvement in the speed and miniaturization of printing speed are attained by installing 
these continuously. In addition, a jumping development method is the non-contact development 
method of making a toner flying and developing it, by impressing AC bias which superimposed 
alternation voltage on direct current voltage. 

[0011] Electrostatic latent-image means forming which forms an electrostatic latent image on 
image support and said image support according to invention of claim 2, Two or more image 
formation units which have a development means to give a toner to said electrostatic latent 
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image and to form a toner image, and were installed continuously, In color picture formation 
equipment which has an imprint means to imprint a toner image with which a toner image formed 
for said every image formation unit put on a middle imprint object by which a heavy imprint is 
carried out one by one, and said middle imprint object, and was imprinted on a record object Said 
toner fulfills conditions of 0.96 <=(shape factor) <=1.0. Said image formation unit [t is a cleaner 
loess image formation unit equipped with a development means of a contact development 
method, and is characterized by having a toner maintenance means to hold temporarily a residual 
toner which remained on said image support after imprinting to said middle imprint object. 
[0012] Invention of claim 2 is also developed by development means by forming an electrostatic 
latent image on image support of electrostatic latent-image means forming, and let this 
electrostatic latent image be a toner image. Then, the primary toner image is imprinted by middle 
imprint object Subsequently, after a toner image is formed also in other image formation units, 
the toner image is imprinted in piles by middle imprint object in laminating. A toner image is 
formed on a middle imprint object by repeating same process successively below. Then, the 
secondary toner image formed in a middle imprint object is imprinted by record object with an 
imprint means, and it is established, and a necessary color picture is copied and recorded Here, 
in each image formation unit, a toner which was not imprinted by the primary middle imprint 

.-object remains on image support after the primary toner image was imprinted by::midd)e imprint . -- 

object This residual toner is recovered by toner maintenance means before next image 
formation is performed. Thus, since processing with a residual toner suitable also as a 
configuration of cleaner loess is performed by having established a toner maintenance means 
collected residual toners which remain on image support after a primary imprint, the residual 
toner after discharge does not exist in an exposure location and a development location on 
image support at the time of image formation, the color mixture of image-quality deterioration of 
ZARATSUKI of a memory image or a halftone dot image etc. and a toner is prevented, and high 
definition is maintained. Since each image formation unit furthermore serves as a configuration of 
cleaner loess and the occupancy capacity becomes small, improvement in the speed and 
miniaturization of printing speed are attained by installing these continuously. 
[0013] Here, since it has a development means of a contact development method in invention of 
claim 2, if a residual toner is discharged from a toner maintenance means, in order not to pass 
through a development location, there is a possibility that it may have a bad influence on 
development and image quality may deteriorate. Therefore, as a toner used for development, 
what fulfills conditions of 0.96 <=(shape factor) <=1.0 (henceforth a "globular form toner") is 
used. A shape factor expresses a ratio of a boundary length of a projection image to a boundary 
length of a considerable circle of a projection image of a toner, and the sphericity becomes low 
as a perfect spherical next door and a shape factor become small from "1", when a shape factor 
is "1." And about 100% of imprint effectiveness is securable by using a globular form toner. 
Thereby, since a toner which remains on image support after a primary imprint serves as a slight 
amount, if it is till development means exchange, it can collect and hold a residual toner with a 
toner maintenance means. Therefore, an image formation unit can be considered as a cleaner 
loess configuration. In addition, a residual toner held at a toner maintenance means is discharged 
and processed at the time of exchange of a development means. 

[0014] According to invention of claim 3, in color picture formation equipment indicated to claim 
1, when a residual toner discharged from said toner maintenance means exists in an exposure 
location and a development location on said image support, it is characterized by performing 
image formation process control so that image formation processing may not be performed. 
[0015] In invention of claim 3, when a residual toner discharged from a toner maintenance means 
exists in an exposure location and a development location, image formation processing is not 
performed. Such control is performed by electrostatic latent-image means forming and control 
means of development bias. According to discharge timing of a residual toner, exposure timing is 
controlled by electrostatic latent-image means forming, development bias which changes 
alternation superposition voltage of development bias to direct current voltage etc. by control 
means of development bias is changed to a float condition, or, specifically, control of making an 
alternation voltage component small to voltage on which a toner does not fly is performed. Since 
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a residual toner discharged from a toner maintenance means does not exist in an exposure 
location on image support by these, image quality deterioration of ZARATSUKI of a memory 
image or a halftone dot image etc. is prevented. Moreover, since it passes certainly and a 
residual toner discharged from a toner maintenance means is processed, without a development 
means collecting development locations on image support, color mixture of a toner is prevented. 
[0016] Furthermore, in case it shifts to processing at the time of image formation from the time 
of nonHmage formation, it is desirable beforehand to control previously, so that discharge and 
recovery of a residual toner in a toner maintenance means are changed and a residual toner 
does not come to an exposure location and a development location at the time of image 
formation by time amount to which a point of arbitration on image support passes through 
between a toner maintenance means and development locations. 

[0017] According to invention of claim 4, it is characterized by having a recovery means to 
collect from claim 1 residual toners discharged from said toner maintenance means in any one 
color picture formation equipment indicated by claim 3. Moreover, according to invention of claim 
5, in color picture formation equipment indicated to claim 4, said recovery means is 
characterized by being either of the cleaning means contacted and formed in said middle imprint 
object or said middle imprint object 
- [0018] A residual -toner-which was discharged from a toner maintenance means and was. again 
supported with invention of claim 4 or claim 5 on image support is recovered by recovery means. 
It seems that namely, a residual toner does not have a bad influence on image formation, and the 
inside of equipment is not dispersed. Thereby, high definition is secured. In addition, although a 
cleaning means contacted and formed in a middle imprint object or said middle imprint object as 
a recovery means is used, it is also possible to collect with record objects (copy paper etc.) 
depending on the case. 

[0019] According to invention of claim 6, in color picture formation equipment indicated to a 
claim, said recovery means is a cleaning means contacted and formed in said middle imprint 
object, and said cleaning means is characterized by having a rotation cleaning means and a fixed 
cleaning means. 

[0020] In invention of claim 6, a residual toner discharged from a toner maintenance means is 
recovered by a rotation cleaning means and fixed cleaning means. Thereby, since residual toners 
are collected certainly, high definition is secured. Depending on the case, only one of a rotation 
cleaning means and the fixed cleaning means may be used However, since it is difficult for a 
fixed cleaning means to recover when using a globular form toner, concomitant use with a 
rotation cleaning means and a fixed cleaning means is desirable, using a rotation cleaning means. 
[0021] According to claim 7, in color picture formation equipment indicated to claim 5 or claim 6, 
it is characterized by having an electric charge means to re-electrify a residual toner discharged 
by the upstream of said cleaning means from said toner maintenance means in the polarity of 
normal. Moreover, according to invention of claim 8, in color picture formation equipment 
indicated to claim 7, said electric charge means is characterized by being formed with the quality 
of the material which is in a positive side to a residual toner discharged from said toner 
maintenance means in an electrification sequence. Furthermore, according to invention of claim 
9, in color picture formation equipment indicated to claim 7, said electric charge means is 
characterized by being formed by conductive member and impressing the same polar voltage as 
the electrification polarity of normal. 

[0022] With these color picture formation equipments, a residual toner discharged from a toner 
maintenance means is electrified by the electrification polarity of normal with an electric charge 
means. And the residual toner is recovered by cleaning means. Since it is carried out 
mechanically [ recovery by cleaning means at this time ]. and electrically and a residual toner is 
certainly recoverable, high definition is secured. In addition, or it uses what was formed with the 
quality of the material which is in a positive side to a residual toner as an electric charge means 
in an electrification sequence, impressing the electrification polarity of normal and the same 
polar voltage to it using a conductive member etc. is mentioned. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which materialized the 
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color picture formation equipment of this invention is explained to details based on a drawing. 
The gestalt of this operation is the digital color copying machine (only henceforth a "copying 
machine'') which applied the color picture formation equipment of this invention. 
[0024] First, the gestalt of operation is explained to the 1st. The copying machine 1 concerning 
the gestalt of the 1st operation consists of the print sections PR which print the image reader 
section IR which roughly divides and reads a manuscript image, and the read image in the record 
paper, and are reproduced, as shown in drayvm^^ . The image reader section IR reads the optical 
information acquired by separating the color of a manuscript image into the three primary colors 
of red (R), green (G), and blue (B) by the CCD sensor, and performs data processing to the 
image data. Moreover, the conveyance section 20 in which the printer section PR conveys the 
recording paper P and yellow which is a reappearance color at the recording paper P (Y), A 
Magenta (M), cyanogen (C), black (K) (a color sign "Y, M, C, K" is hereafter added to the number 
of the portion relevant to yellow, a Magenta, cyanogen, and each reappearance color of black 
suitably.) It comes to have four image formation units 10Y, 10M, IOC, and 10K and the middle 
imprint belt 1 1 for forming the image of four colors, respectively. 

[0025] The conveyance section 20 has the medium tray 21 which holds the recording paper P, 
the secondary imprint roller 12 which was formed on the middle imprint belt 11 and which piles 
. ^ up-andJmprints the secondary- imprint -toiler image .on the recording paper P, a=fixing-roller-13,-.- .. ..... 

two or more conveyance rollers to which the toner image imprinted by the secondary recording 
paper P is fixed, etc., sends out the recording paper P to predetermined timing, and conveys it 
with constant speed. 

[0026] The image formation units 10Y, 10M, IOC, and 10K form an image, and the photo 
conductor drums 3Y, 3M, 3C, and 3K by which the parallel arrangement was carried out 
continuously consist of electrostatography methods as a center, and around the photo 
conductor drums 3Y, 3M, 3C. and 3K The electrification brushes 4Y, 4M, 4C, and 4K which 
electrify uniformly the surface of the photo conductor drums 3Y, 3M, 3C, and 3K, The photo 
conductor drums 3Y, 3M, and 3C and the laser arm heads 7Y, 7M, 7C, and 7K which form a 
necessary electrostatic latent image according to image information on 3K, The maintenance 
rollers 5Y, 5M, and 5C and 5K grade which hold temporarily the development counters 2Y, 2M, 
2C, and 2K which a toner is made to fly to an electrostatic latent image, and are developed, and 
the toner which remained after development to the photo conductor drums 3Y, 3M, 3C. and 3K 
are arranged. That is, a copying machine 1 is the thing of the tandem type which carried out the 
parallel arrangement of the four cleaner loess image formation units continuously, and 
improvement in the speed of a print speed and miniaturization of equipment are attained. 
[0027] Moreover, directly under each photo conductor drums 3Y, 3M, 3C, and 3K, the primary 
imprint rollers 6Y, 6M, 6C, and 6K which imprint the photo conductor drums 3Y, 3M, and 3C and 
the primary toner image which it developed on 3K are arranged to the middle imprint belt 11. The 
middle imprint belt 1 1 is a belt of the shape of endless [ which has the surface resistivity of 106- 
lOSohms / ** degree ]. Furthermore, between the secondary imprint roller 13 and primary 
imprint roller 6Y, the cleaner box 23 equipped with the cleaning blade 22 which carries out 
removal recovery of the toner which remained on the middle imprint belt 1 1 after the residual 
toner discharged from the maintenance roller 5 and the secondary imprint is arranged. 
[0028] Then, actuation of the copying machine 1 constituted as mentioned above is explained. 
First, in the control section of a copying machine 1, image data processing, such as a shading 
compensation, and concentration conversion, edge enhancement, is performed based on the 
level of the red (R) and green (G) which were obtained in the image reader section IR, and the 
optical information on the image for every blue (B) color component on the strength. And it 
changes into the write-in image data of yellow (Y), a Magenta (M), cyanogen (C), and each 
reappearance color of black (K), and the image data of these yellow (Y), a Magenta (M), cyanogen 
(C), and black (K) is once stored in said control section. 

[0029] Then, based on the image data stored in said control section, modulation luminescence of 
the laser beam corresponding to each reappearance color is carried out in the laser arm heads 
7Y, 7M, 7C, and 7K. On the other hand, after the photo conductor drums 3Y, 3M, 3C, and 3K are 
rotating in the direction of an arrow head in drawing 1 and are uniformly charged in the surface 
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with the electrification brushes 4Y. 4M, 4C, and 4K, the exposure scan of them is carried out by 
said laser beam. The electrostatic latent image corresponding to each photo conductor drums 
3Y, 3M, and 3C and each reappearance color formed on 3K is developed by this exposure, 
respectively with the development counters 2Y, 2M, 2C, and 2K having the toner of each 
reappearance color, and is used as the toner image of each color. And in each opposite section 
of the photo conductor drums 3Y, 3M, 3C, and 3K and the middle imprint belt 11, the heavy 
imprint of these toner images is carried out one by one on the middle imprint belt 1 1 with the 
primary imprint rollers 6Y, 6M, 6C, and 6K. Then, the toner image piled up and imprinted on the 
middle imprint belt 1 1 is conveyed to the opposite section with the secondary imprint roller 1 2. 
And the secondary toner image on the middle imprint belt 11 is imprinted with the secondary 
imprint roller 12 by the recording paper P to which paper was fed from the medium tray 21. 
Then, the recording paper P with which the toner image was imprinted is conveyed by the fixing 
roller 13, and it is fixed to it on the recording paper P while being heated here, and the toner 
image of each color fusing and being made a full color image. 

[0030] On the other hand, the residual toner which remained to the photo conductor drums 3Y, 
3M, 3C, and 3K after primary imprinting to the middle imprint belt 1 1 on the maintenance rollers 
5Y, 5M, 5C, and 5K Moreover, the toners which remained on the middle imprint belt 1 1 after 
-secondary imprinting toJ-he^residual toner and the_recording paper P which were discharged, from - 
the maintenance rollers 5Y, 5M, 5C, and 5K are collected in the cleaner box 23. 
[0031] Here, processing of the residual toner of photo conductor drum lifting in the image 
formation unit formed into cleaner loess is explained more to details using drawing 2 . In addition, 
since each image formation units of all are the same configurations, they omit and explain a color 
sign. 

[0032] First, ~1200V are impressed to the electrification brush 4, and the surface of the photo 
conductor drum 3 is electrified in abbreviation-700V. Under the present circumstances, since 
the residual toner which remained on the photo conductor drum 3 after the primary imprint is 
also electrified by coincidence at negative polarity, all residual toners are collected by the 
maintenance roller 5 by impressing about [ -300V ] voltage to the maintenance roller 5. For this 
reason, in the exposure location on the photo conductor drum 3, since a toner does not exist at 
all, image quality deterioration of ZARATSUKI of a memory image or a halftone dot image etc. is 
not generated. Thus, as for the formed electrostatic latent image, development is performed by 
the development counter 2. To namely, developing-roller 2a by which the development gap was 
set more widely than a toner layer as 200 micrometers The development bias which 
superimposed amplitude 1500V and an alternating current component with a frequency of 2kHz 
on direct-current-voltage-300V is impressed. The toner layer formed in developing-roller 2a by 
this flies in a development field, and is given to an electrostatic latent image, the electrostatic 
latent image formed on the photo conductor drum 3 is developed, and a toner image is formed. 
[0033] The amount of toners with which the development on the photo conductor drum 3 at this 
time is presented is 0.9 mg/cm2. Concentration sufficient with a degree is securable. Moreover, 
high imprint effectiveness can be acquired by impressing suitable imprint voltage to the middle 
imprint belt 11. Therefore, with the gestalt of this operation, -500V were impressed to the 
primary imprint roller 6 as imprint voltage. Thus, the 1st order is imprinted to the middle imprint 
belt 1 1 because there is no effect of the recording paper P and high imprint effectiveness can be 
held, since a toner image is not imprinted on the direct recording paper P. And by securing high 
imprint effectiveness, the amount of the residual toner which remains on the photo conductor 
drum 3 after a primary imprint can be lessened. Even if this does not prepare the cleaner box 
which collects residual toners for every image formation unit, it becomes possible to collect 
residual toners only with the maintenance roller 5. 

[0034] The case where a whole surface solid image is imprinted is considered using the printing 
length of the direction as 40cm in A3 size here. In addition, the imprint effectiveness in the 
gestalt of this operation is 90%. The amount of the toner with which the amount of the toner with 
which development is presented as described above is actually used for development since 0.9 
mg/cm2 and imprint effectiveness are 90% serves as 32.4 mg/cm. Therefore, the amount of the 
residual toner which remains on the photo conductor drum 3 serves as 3.6 mg/cm. And the 
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amount of toners which the maintenance roller 5 should collect since the outer diameter of the 
maintenance roller 5 is set to phi16mm with the gestalt of this operation is 0.72 mg/cm2. It 
becomes, and since the layer of a residual toner is below twoHayer, it can be enough supported 
with the maintenance roller 5. 

[0035] And although it is necessary to discharge and process the residual toner collected on the 
maintenance roller 5 at the time of non-image formation, in case a toner image is piled up by the 
imprint with the primary imprint roller 6, in order that the collected residual toner may contact 
the toner image of other color components, color mixture of it is carried out also to some. For 
this reason, it cannot return to a development counter like the cleaner loess image formation 
equipment of monochrome. Then, before the residual toner discharged from the maintenance 
roller 5 arrives at a development location, the alternating current component of development 
bias is turned off and it is supposed that development bias control of changing only to a dc 
component is performed. Without the residual toners discharged from the maintenance roller 5 
being collected by the development counter 2 by this, it will pass through a development location 
and the color mixture of a toner is prevented. 

[0036] The development bias control at this time is explained using the timing chart of drawing 
3 . Time of day T1 It is in the condition of image formation processing, and the exposure scan by 
the laser arm-^head-7 -is.performed, -an_electrostatic latent image is -formed, with-the developments- 
counter 2, alternating voltage VI is before impressed as development bias, and development is 
performed. Moreover, voltage V3 is impressed to the maintenance roller 5, and the residual 
toners after a primary imprint are collected. 

[0037] And time of day T1 It sets, the applied voltage to the maintenance roller 5 is changed to 
voltage V4, and discharge of a residual toner is started, moreover, time of day T1 from — time 
amount t1 Time of day T2 after progress It sets and the exposure scan by the laser arm head 7 
is completed. Here, time amount t1 is time amount taken for the location of the arbitration on 
the photo conductor drum 3 to move from an opposite location with the maintenance roller 5 to 
an exposure location. Namely, time of day T2 It sets, and just before the residual toner 
discharged on the photo conductor drum 3 from the maintenance roller 5 arrives at an exposure 
location, the exposure scan by the laser arm head 7 is completed. Thereby, the residual toner 
discharged from the maintenance roller 5 by the exposure location on the photo conductor drum 
.3 does not exist at the time of the exposure scan by the laser arm head 7, and image quality 
deterioration of ZARATSUKI of a memory image or a halftone dot image etc. is prevented at it 
[0038] furthermore, time of day T1 from — time amount t2 Time-of-day T3 after progress It 
sets and development bias is changed from alternating voltage V1 to direct current voltage V2. 
Here, it is time amount t2. It is the time amount taken for the location of the arbitration on the 
photo conductor drum 3 to move from an opposite location with the maintenance roller 5 to a 
development location. Namely, time-of-day T3 It sets, and just before the residual toner 
discharged on the photo conductor drum 3 from the maintenance roller 5 arrives at a 
development location, development bias changes from alternating voltage VI to direct current 
voltage V2. Since it passes through a development location certainly, without the residual toners 
discharged from the maintenance roller 5 being collected by the development counter 2 by this, 
the color mixture of a toner is prevented. 

[0039] Thus, the residual toner discharged from the maintenance roller 5 which passed the 
development location is charged in negative polarity. Since -500V are impressed to one of these, 
and the primary imprint roller 6, a residual toner is imprinted by the middle imprint belt 11, is 
removed by the cleaning blade 22 after that, and is held in the cleaning box 23. 
[0040] Then, time-of-day T four It sets, and the voltage impressed to the maintenance roller 5 
changes to voltage V3 again, ends discharge of a residual toner, and starts recovery, moreover, 
time-of-day T four from — time amount t1 Time of day T5 after progress It sets and the 
exposure scan by the laser arm head 7 is performed, further — time of day T5 from — time 
amount t2 Time of day T6 after progress It sets, development bias is changed from direct 
current voltage V2 to alternating voltage VI, and image formation processing is performed again. 
And repeat activation of the above-mentioned residual toner processing is carried out, and a 
residual toner is processed appropriately. Since it becomes unnecessary to prepare the cleaning 
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box for collecting residual toners for every image formation unit by this, cleaner loessHzation 
can be attained. 

[0041] As mentioned above, according to the copying machine 1 applied to the gestalt of this 
operation as explained to details The maintenance roller 5 which holds temporarily the residual 
toner which remained on the photo conductor drum 3 after the primary imprint is formed. By 
discharging the residual toner from the maintenance roller 5 to predetermined timing, and having 
made it collect in the cleaner box 23 prepared on the middle imprint belt 1 1 Since each image 
formation unit 10 can be considered as a cleaner loess configuration and occupancy capacity 
becomes small, maintaining high definition, miniaturization of equipment is attained. Moreover, 
since a copying machine 1 is a tandem type, improvement in the speed of printing speed is also 
attained. Furthermore, since the electrification brush 4 of a contact process and the imprint 
rollers 6 and 12 are used, there is also no environmental pollution by generating of ozone. 
[0042] In addition, it does not pass over the gestalt of this operation to mere instantiation, and it 
does not limit this invention at all. Therefore, naturally amelioration various by within the limits 
which does not deviate from the summary, and deformation are possible for this invention. For 
example, although the thing of a jumping development method is used with the gestalt of 
implementation of the above 1 st as development counters 2Y, 2M, 2C, and 2K, since color 
.mixtureJsnot carried: out- to others color components, about Ihe yellow component of which-a- — 
primary imprint is performed at the very first to the middle imprint belt 11, considering as a 
contact development method is also possible. Moreover, the maintenance roller 5 may be 
arranged to whichever of the upstream and the downstream to the electrification brush 4, and 
even if it touches the electrification brush 4 further, it may be unified. It is also possible to use a 
film, a blade, a roller, etc. and to use a fiber brush, a magnetic brush, a film, a blade, etc. instead 
of the maintenance roller 5 instead of the electrification brush 4 further again. In addition, 
location sequence, an applied-voltage value, etc. of each image form unit are mere instantiation, 
and it cannot be overemphasized that it is not restricted to these. 

[0043] Next, the gestalt of the 2nd operation is explained. Although the copying machine 1 and 
fundamental structure concerning the gestalt of the 1st operation are made the same as the 
copying machine 30 concerning the gestalt of the 2nd operation is shown in drawing 4 , the 
configurations of a development counter 32 and the cleaning box 33 differ for a while. That is, 
the cleaning box 33 is equipped with the rotation brush 34 using the thing of the contact 
development method which holds a nonmagnetic 1 component globular form toner (mean particle 
diameter of 8 micrometers) as a development counter. In addition, a same sign is attached about 
the same thing as what was illustrated as a gestalt of the 1st operation, and the explanation is 
omitted. 

[0044] Processing of the residual toner on the photo conductor drum 3 in the image formation 
unit by which such a copying machine 30 was formed into cleaner loess is explained to details 
using drawing 5 . In addition, since each image formation units of all are the same configurations, 
they are explained, using image formation unit 3Y of yellow (Y) as a representative. 
[0045] First, -1 200V are impressed to electrification brush 4Y, and the surface of photo 
conductor drum 3Y is electrified in abbreviation-700V. Under the present circumstances, since 
the residual toner after a primary imprint is also electrified by coincidence at negative polarity, 
all residual toners are collected by maintenance roller 5Y by impressing the about [ -300V ] 
voltage V3 to maintenance roller 5Y. For this reason, in the exposure location on photo 
conductor drum 3Y, since a toner does not exist at all, image quality deterioration of 
ZARATSUKI of a memory image or a halftone dot image etc. is not generated. Thus, as for the 
formed electrostatic latent image, development is performed by development counter 2Y. That is, 
the development bias Vb is impressed to development counter 2Y, and the toner layer formed on 
the development sleeve 35 by this is given in a development field to an electrostatic latent 
image. The electrostatic latent image formed on photo conductor drum 3Y is developed by this, 
and a toner image is formed. 

[0046] The amount of toners with which the development on photo conductor drum 3Y at this 
time is presented is 0.9 mg/cm2. Concentration sufficient with a degree is securable. Moreover, 
high imprint effectiveness can be acquired by impressing suitable imprint voltage to the middle 
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imprint belt 11. Therefore, with the gestalt of this operation. -500V were impressed to primary 
imprint roller 6Y as imprint voltage. And by securing high imprint effectiveness, it becomes 
possible to lessen the amount of the residual toner which remains on photo conductor drum 3Y 
after a primary imprint 

[0047] However, since the development sleeve 35 touches photo conductor drum 3Y in 
development counter 32Y, the residual toners discharged from maintenance roller 5Y will be 
collected by development counter 3Y. For this reason, although the problem of color mixture is 
not produced in the image formation unit of the yellow which performs a primary imprint at the 
very first at the middle imprint belt 1 1, in the Magenta (M) arranged at the degree of yellow (Y), 
cyanogen (C), and each image formation unit of black (K), color mixture with other colors poses a 
problem. 

[0048] Then, he makes imprint effectiveness into about 100%. and is trying for a toner to hardly 
remain on photo conductor drum 3Y after a primary imprint by using a globular form toner in the 
gestalt of this operation. For this reason, it becomes possible to collect residual toners in 
maintenance roller 5Y, and to hold to the life cycle of development counter 3Y. And the residual 
toner collected by maintenance roller 5Y is discharged from the maintenance roller 5 at the time 
of exchange of development counter 2Y, and are collected in the cleaning box 33 equipped with 
_the^ rotation- brush 34 through the middle imprint belt J-1, It isJ^ecause the globular form toner is 
used, so it is difficult to remove the residual toner on the middle imprint belt 1 1 with a blade. 
Moreover, in order to raise removal effectiveness, the dc component is impressing the voltage 
which superimposed amplitude 100V and the frequency of 2kHz as an alternating current 
component at the voltage which is -500V to a rotation brush. Thereby, the residual toner on the 
middle imprint belt 11 is removed certainly, and is held in the cleaning box 33. 
[0049] As described above, since conglobation of a toner was required, with the gestalt of this 
operation, it investigated about the image quality deterioration by the toner configuration. The 
result is shown in a table 1. 



[0050] 
[A table 1] 


XMASHhSF 


mm&n 


0. 94 


X 


0. 9 5 




0. 96 


O 


0. 985 


O 


0. 995 


O 



[0051] Image quality deterioration becomes remarkable as a shape factor SF becomes small so 
that clearly from a table 1. And with [ a shape factor SF ] "0.96", high definition can be secured, 
without image quality deterioration arising. [ more than ] Therefore, a shape factor SF is the 
toner which fulfills the conditions of "0.96 <=SF<=1.0", and the more desirable one with it of the 
ability to be used as a globular form toner is good. [ near / a shape factor SF is infinite and / 
"1.0"] 

[0052] As mentioned above, according to the copying machine 30 applied to the gestalt of the 
2nd operation as explained to details, about 100% of imprint effectiveness is acquired by having 
held the globular form toner in the development counter 2 of a contact development method. 
Thereby, it becomes possible [ the residual toner which remains on the photo conductor drum 3 
after a primary imprint ] for the maintenance roller 5 to recover this residual toner, and to hold 
to the life cycle of a development counter 3, since it becomes a minute amount, and the color 
mixture of a toner is also prevented. Therefore, since each image formation unit can be 
considered as a cleaner loess configuration and the occupancy capacity becomes small, 
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maintaining high definition, miniaturization of equipment is attained. Moreover, since a copying 
machine 1 is a tandem type, improvement in the speed of printing speed is also attained. 
Furthermore, since the electrification brush 4 of a contact process and the imprint rollers 6 and 
12 are used, there is also no environmental pollution by generating of ozone. 
[0053] In addition, it does not pass over the gestalt of this operation to mere instantiation, and it 
does not limit this invention at all. Therefore, naturally amelioration various by within the limits 
which does not deviate from the summary, and deformation are possible for this invention. For 
example, with the gestalt of implementation of the above 2nd, the arrangement location of the 
electrification brush 4 and the maintenance roller 5 may be made into reverse. It is because 
there are few possibilities that the electrification polarity of the residual toner on photo 
conductor drum 3Y will turn into reversed polarity since the middle imprint belt 1 1 is minded and 
primary imprint voltage can be stopped low, so there is almost no possibility that the recovery 
capacity of the maintenance roller 5 may decline. Moreover, although the maintenance roller 5 is 
used as a maintenance means of a residual toner, it is possible by impressing alternating voltage 
to the electrification brush 4, without forming the maintenance roller 5 to also make 
electrification of the photo conductor drum 3 and recovery of a residual toner make it serve a 
double purposie. In addition, location sequence, an applied-voltage value, etc. of each image form 
unit are mere. instantiation,-.andjt cannot be .overemphasized that it is^aot.restricted to these. _ . 
[0054] The gestalt of the 3rd operation is explained to the last. The copying machine concerning 
the gestalt of the 3rd operation makes the same the copying machine 1 and fundamental 
structure concerning the gestalt of the 2nd operation, and only the configurations of a cleaning 
box differ. That is, as shown in drawing 6 , the cleaning box 43 is equipped with the cleaning 
rotation brush 44 and a cleaning blade 42. 

[0055] In each opposite section of the photo conductor drum 3 and the middle imprint belt 11, 
the heavy imprint of the toner image formed on the photo conductor drum 3 with this copying 
machine as well as the gestalt of the 2nd operation is carried out one by one on the middle 
imprint belt 1 1 with the primary imprint roller 6. Then, the toner image piled up and imprinted on 
the middle imprint belt 11 is conveyed to the opposite section with the secondary imprint roller 
12. And the secondary toner image on the middle imprint belt 1 1 is imprinted with the secondary 
imprint roller 12 by the recording paper P to which paper was fed from the medium tray 21. 
Then, the recording paper P with which the toner image was imprinted is conveyed by the fixing 
roller 13, and it is fixed to it on the recording paper P while being heated here, and the toner 
image of each color fusing and being made a full color image. 

[0056] the residual toner which remained on the photo conductor drum 3 on the other hand after 
primary imprinting to the middle imprint belt 11 — the maintenance roller 5 — moreover, the 
toners which remained on the middle imprint belt 1 1 after secondary imprinting to the residual 
toner and the recording paper P which were discharged from the maintenance roller 5 are 
collected in the cleaner box 43. 

[0057] Here, if the imprint effectiveness at the time of imprinting the secondary toner image 
piled up and imprinted on the middle imprint belt 1 1 on the recording paper P becomes 
remarkably low, it will become the cause which causes image quality deterioration only with a 
rotation cleaning means or a fixed cleaning means chisel, without the ability fully cleaning. For 
example, when resistance change of the secondary imprint roller 12 and the middle imprint belt 
11 is large, and a record object is very coarse, secondary imprint effectiveness falls. So, in the 
copying machine concerning the gestalt of this operation, the cleaning box 43 equipped with the 
cleaning rotation brush 44 and a cleaning blade 42 is formed. 

[0058] And the most is first removed mechanically by the cleaning blade 42, and the toners 
which remained on the middle imprint belt 1 1 are collected. Moreover, paper powder, a foreign 
matter, etc. are removed by the cleaning blade 42. Under the present circumstances, the toner 
which was not able to be removed by the cleaning blade 42 is removed mechanically and 
electrically by the cleaning rotation brush 44 with which the voltage which superimposed 
amplitude 100V and the frequency of 2kHz on the voltage whose dc component is -500V as an 
alternating current component is impressed, and are collected. Thereby, the toner which 
remained on the middle imprint belt 1 1 is removed certainly, and are collected in cleaning 
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BOKKU 43. Therefore, even when secondary imprint effectiveness falls and many toners remain 
on the middle imprint belt 11, the toner is removed certainly and image quality deterioration is 
prevented. 

[0059] As mentioned above, according to the copying machine applied to the gestalt of the 3rd 
operation as explained to details, the toner which remained on the middle imprint belt 1 1 after 
the secondary imprint is removed certainly, and are collected. Thereby, image quality 
deterioration is prevented and high definition is maintained. Moreover, since the parallel 
arrangement (tandem type) of each image formation unit is carried out with the cleaner loess 
configuration, miniaturization and improvement in the speed of printing speed are attained. 
Furthermore, since the electrification brush 4 of a contact process and the imprint rollers 6 and 
12 are used, there is also no environmental pollution by generating of ozone. 
[0060] In addition, it does not pass over the gestalt of this operation to mere instantiation, and it 
does not limit this invention at all. Therefore, naturally amelioration various by within the limits 
which does not deviate from the summary, and deformation are possible for this invention. For 
example, since the toner which remained to the middle imprint belt 1 1 has the electrification 
property of amphipathy, it is impressing the voltage which superimposed the alternating current 
component to the cleaning rotation brush 44 with the gestalt of this operation, but even if it 

does- not superimpose. an alternating current component, the .same removal- effect car> be 

acquired by considering as the configuration shown below. 

[0061] That is, the 1st configuration provides the nylon sheet 52 which electrifies the 
electrification polarity of the toner which remained on the middle imprint belt 1 1 after the 
secondary imprint to the upstream of the cleaning rotation brush 44 in the polarity (it becomes 
negative polarity in the gestalt of this operation) of normal, as shown in dra wing 7 . Moreover, 
direct-current-voltage +500V are impressed to the cleaning rotation brush 44. Therefore, since 
the toner which remained on the middle imprint belt 1 1 after the secondary imprint is electrified 
by the negative polarity which is the electrification polarity of normal altogether in case it passes 
the nylon sheet 52, they are certainly collected by the cleaning rotation brush 44. In addition, it 
is [ that what is necessary is just what what is arranged to the upstream of the cleaning rotation 
brush 44 is not restricted / what / to a nylon sheet, but electrifies a toner in the polarity of 
normal like silicone rubber ] possible not only a sheet but to constitute from a roller, a blade, etc. 

[0062] Moreover, the 2nd configuration provides the conductive liner sheet 62 in the upstream of 
the cleaning rotation brush 44, as shown in drawing 8 . And direct-current-voltage-IOOOV are 
impressed to a conductive liner sheet 62, and direct-current-voltage +500V are impressed to 
the cleaning rotation brush 44. Therefore, since the toner which remained on the middle imprint 
belt 1 1 after the secondary imprint is electrified by the negative polarity which is the 
electrification polarity of normal altogether in case it passes a conductive liner sheet 62, they 
are certainly collected by the cleaning rotation brush 44. In addition, what is arranged to the 
upstream of the cleaning rotation brush 44 is not restricted to a sheet configuration, but is good 
also as a roller, a blade, etc. 

[0063] Although the gestalt of operation of this invention was explained above Although the 
copying machine illustrated as a gestalt of the above-mentioned implementation is put on a 
middle imprint belt, and imprints the toner image formed in each photo conductor drum and the 
recording paper is made to imprint the toner image on a middle imprint belt further It cannot be 
overemphasized that this invention is applicable to the copying machine which puts the toner 
image formed in each photo conductor drum on a direct record object one by one. and imprints 
it. 

[0064] 

[Effect of the Invention] As mentioned above, according to the color^picture formation 
equipment of this invention, each image-formation unit was able to consider as a cleaner loess 
configuration by establishing a toner maintenance means hold temporarily the residual toner 
which remained on image support after the imprint, discharging the residual toner from a toner 
maintenance means to predetermined timing, and having made it collect in the recovery means 
established on the middle imprint object, maintaining high definition as explained. And the color 
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picture formation equipment which improvement in the speed and miniaturization of printing 
speed were attained, maintaining high definition, and was excellent in pair environment nature is 
offered by having carried out the parallel arrangement of each of these image formation units 
continuously, and having used the electrification means of a contact process, and the imprint 
means. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the whole copying machine configuration concerning the 
gestalt of the 1 st operation. 

[Drawing 2] It is drawing having shown the configuration of an image formation unit 
[Drawing 3] It is timing-chart drawing of image formation processing control. 
[Drawing 4] It is drawing having shown the whole copying machine configuration concerning the 
gestalt of the 2nd operation. 

[Drawing 5] It is drawing having shown the configuration of an image formation unit and a cleaner 
box. 

[Drawing 6] It is drawing having shown the configuration of the cleaner box in the copying 
machine concerning the gestalt of the 3rd operation. 

[Drawing 7] It is drawing having shown the 1st modification of the cleaner box in the copying 
machine concerning the gestalt of the 3rd operation. 

[Drawing 8] It is drawing having shown the 2nd modification of the cleaner box in the copying 
machine concerning the gestalt of the 3rd operation. 

[ Drawin g 9] It is the outline block diagram of conventional color picture formation equipment. 
[Description of Notations] 

1 30 Copying machine 

2 32 Development counter 

3 Photo Conductor Drum 

4 Electrification Brush 

5 Maintenance Roller 

6 Primary Imprint Roller 

7 Laser Arm Head 

10 Image Formation Unit 

1 1 Middle Imprint Belt 

1 2 Secondary Imprint Belt 

13 Fixing Roller 

20 Conveyance Section 

21 Medium Tray 

22 Cleaning Blade 

23, 33. 43 Cleaner box 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 6] 




[Drawing 5] 
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